
Supplemental Table 1. Species against which species-specific eDNA assays were tested in 
silico using targeted PrimerBLAST search of Australian freshwater fish, frogs, turtles, and 
aquatic plant sequences in NCBI "nr" database. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Amatitlania nigrofasciata Galaxias maculatus Macquaria ambigua Oncorhynchus mykiss
Albula forsteri Galaxias parvus Macquaria australasica Oreochromis mossambicus 
Albula oligolepis Galaxias zebratus Macquaria colonorum Oreochromis niloticus 
Ambassis agrammus Galaxiella munda Macquaria novemaculeata Perca fluviatilis 
Ambassis marianus Galaxiella nigrostriata Megalops cyprinoides Percalates colonorum
Amphilophus citrinellus Galaxiella pusilla Melanotaenia fluviatilis Percalates novemaculeata
Anabas testudineus Gambusia holbrooki Melanotaenia splendida Philypnodon grandiceps
Anguilla australis Geotria australis Mogurnda adspersa Philypnodon macrostomus
Anguilla bicolor Glossamia aprion Mogurnda mogurnda Piaractus brachipomus
Anguilla obscura Hephaestus carbo Mordacia mordax Piaractus mesopotamicus 
Anguilla reinhardtii Hephaestus fuliginosus Mordacia praecox Plotosus lineatus
Arius berneyi Homo sapiens Nannoperca australis Retropinna semoni
Carassius auratus Hypseleotris compressa Nannoperca obscura Rutilus rutilus
Channa spp. Kuhlia marginata Nannoperca oxleyana Salmo trutta
Craterocephalus stercusmuscarum Kuhlia rupestris Nannoperca variegata Syncomistes butleri
Cyprinus carpio Lates calcarifer Nannoperca vittata Tandanus tandanus
Eptatretus spp. Leiopotherapon unicolor Nematalosa erebi Tilapia mariae
Eptatretus cirrhatus Lepidogalaxias salamandroides Neoarius berneyi Tinca tinca
Eptatretus longipinnis Maccullochella ikei Neoceratodus forsteri Toxotes chatareus 
Gadopsis marmoratus Maccullochella macquariensis Neosilurus spp. Toxotes jaculatrix
Galaxias brevipinnis Maccullochella mariensis Neosilurus ater
Galaxias fuscus Maccullochella peelii Neosilurus pseudospinosus

Austrochaperina spp. Neobatrachus sudelli Carettochelys spp. Wollumbinia bellii
Cophixalus spp. Notaden bennettii Chelodina spp. Wollumbinia georgesi
Crinia spp. Notaden melanoscaphus Elseya spp. Wollumbinia latisternum
Cyclorana spp. Nyctimystes dayi Elusor macrurus
Heleioporus australiacus Pseudophryne bibroni Emydura spp.
Limnodynastes spp. Pseudophryne coriacea Pelochelys bibroni
Litoria spp. Rheobatrachus silus Pseudemydura umbrina
Mixophyes spp. Taudactylus acutirostris Rheodytes leukops
Neobatrachus pictus Uperoleia spp. Trachemys scripta

Azolla spp. Gunnera manicata Najas tenuifolia Potamogeton crispus
Brasenia schreberi Homo sapiens Nelumbo nucifera Potamogeton octandrus
Cabomba spp. Hydrilla verticillata Nymphaea caerulea Sagittaria platyphylla
Ceratophyllum spp. Hymenachne amplexicaulis Nymphaea spp. Salvinia molesta
Cyperus spp. Ipomoea aquatica Nymphoides indica Sarcandra spp.
Eichhornia crassipes Lemna spp. Nymphoides spp. Typha domingensis
Eleocharis dulcis Ludwigia spp. Ottelia alismoides Typha orientalis
Elodea canadensis Marsilea mutica Persicaria spp. Vallisneria asiatica var. biwaensis
Euryale ferox Myriophyllum spp. Pistia stratiotes Vallisneria natans

Australian freshwater aquatic plants

Australian freshwater fish

Australian frogs Australian freshwater turtles



Supplemental Table 2. Non-target species against which Tilapia v2_16S and R.marina_16S 
assays were tested in vitro. Nanograms of gDNA template loaded into duplicate wells of in 
vitro test provided within brackets. Non-native Australian species indicated by asterisks (*). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Amatitlatina  sp.* (1.107) Macquaria australasica (1.584)
Ambassis agrammus (0.636) Melanotaenia splendida inornata (0.711)
Amniataba percoides (0.45) Mogurnda adspersa (0.387)
Anabas testudineus* (1.026) Nematalosa erebi (3.84)
Craterocephalus stercusmuscarum (1.221) Neosiluroides cooperensis  (0.702)
Giuris margaritacea (16.2) Neosilurus ater (0.327)
Glossamia aprion (2.043) Oreochromis mossambicus* (5.85)
Haplochormis burtoni* (0.762) Oxyeleotris lineolatus (0.759)
Hephaestus carbo  (0.84) Philypnodon grandiceps (5.01)
Hypseleotris compressa (8.73) Philypnodon macrostomus (2.337)
Hypseleotris galii (12.78) Stenogobius watsoni (1.254)
Hypseleotris sp. (0.636) Tandanus  bellingerensis (2.886)
Kuhlia marginata (1.083) Tandanus  tandanus (17.4)
Leiopotherapon unicolor (0.579) Tilapia mariae* (0.564)
Macquaria ambigua (0.135) Xiphophorus maculatus* (0.405)
Frogs Freshwater Turtles
Litoria dayi (5.31) Chelodina canni (1.791)
Litoria lorica (5.13) Chelodina oblonga (0.669)
Litoria nannotis (2.111) Elseya lavarackorum (1.449)
Litoria rheocola (2.922) Emydura subglobosa worrelli (0.741)
Litoria serrata (4.92) Myuchelys latisternum (1.134)

Rheodytes leukops (1.248)

Freshwater Fish



Supplemental Table 3. Target and non-target aquatic plant species against which 
C.caroliniana_matK assay was tested in vitro. All tissue samples collected from Darwin River, 
NT except Azolla pinnata (^), which was collected from Howard River, NT. Nanograms of 
gDNA template loaded into duplicate wells of in vitro test provided within brackets. All species 
had gDNA extracted from leaves except for Pandanus aquaticus, which had gDNA extracted 
from both leaves and seedpod (s) separately. Target species indicated by asterisk (*). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Vallisneria nana (2.07) Hygrophila angustifolia  (2.12)
Nelsonia campestris (0.603) Pandanus aquaticus (2.60; s = 0.227)
Azolla pinnata ^ (1.99) Staurogyne leptocaulis (1.99)
Cabomba caroliniana * (5.31) Nymphaea violacea (3.51)
Blyxa aubertii (3.20) Limnophila brownii (1.83)
Flagellaria indica (7.40) Spirodela polyrhiza (5.70)

Freshwater aquatic plants (Darwin River, Northern Territory)



Supplemental Table 4. Fish species with ≤ 5 mismatches to revised Tilapia 
(Tilapia_v2_16S) primers based on targeted PrimerBLAST search of Australian fish, frog, 
and turtle sequences in NCBI "nr" database (Supplemental Table 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Forward 
Mismatches

Reverse 
Mismatches Species

0 0 Oreochromis mossambicus
Oreochromis niloticus (Tilapia nilotica )
Tilapia mariae (Pelmatolapia mariae )

0 1 Oreochromis niloticus isolate J07 [GQ167969.1]
Oreochromis niloticus isolate Asejire_wild_tilapia_S2.4 [MH567042.1]

1 1 Anguilla bicolor bicolor
0 3 Channa lucius

Channa bankanensis
1 2 Oncorhynchus mykiss

Channa marulius
Channa marulia
Anguilla obscura
Anguilla bicolor bicolor
Anguilla bicolor pacifica

1 3 Salmo trutta fario
Salmo trutta macrostigma
Lates calcarifer
Amphilophus citrinellus

2 2 Anguilla bicolor bicolor
Galaxias maculatus

1 4 Salmo trutta fario
3 2 Megalops cyprinoides



Supplemental Table 5. Frog species with ≤ 5 mismatches to cane toad (R.marina_16S) 
primers based on targeted PrimerBLAST search of Australian fish, frog, and turtle sequences 
in NCBI "nr" database (Supplemental Table 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Forward 
Mismatches

Reverse 
Mismatches Species

0 3 Litoria rubella
Neobatrachus pictus
Neobatrachus sudelli

1 3 Litoria infrafrenata
1 4 Litoria meiriana



Supplemental Table 6. Aquatic plant species with ≤ 5 mismatches to fanwort 
(C.caroliniana_matK) primers based on targeted PrimerBLAST search of Australian fish, 
frog, and turtle sequences in NCBI "nr" database (Supplemental Table 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Forward 
Mismatches

Reverse 
Mismatches Species

0 0 Cabomba caroliniana



Supplemental Table 7. Fish species with ≤ 2 mismatch to revised Tilapia (Tilapia_v2_16S) 
assay based on non-targeted PrimerBLAST search of entire NCBI "nr" database. Astricts 
indicate species that are endemic or observed in Australia (http://fishesofaustralia.net.au). 

 

Forward 
Mismatches

Reverse 
Mismatches

0 0 Bathybates ferox Oreochromis tanganicae
Bathybates graueri Oreochromis variabilis
Chalinochromis popelini Pelmatochromis buettikoferi
Chilochromis duponti Pelmatolapia mariae*
Grammatotria lemairii Sarotherodon caudomarginatus
Konia eisentrauti Sarotherodon galilae
Ophthalmotilapia ventralis Sarotherodon galilaeus sanagaensis
Oreochromis andersonii Sarotherodon lohbergeri
Oreochromis aureus Sarotherodon melanotheron 
Oreochromis esculentus Sarotherodon mvogoi
Oreochromis karongae Sarotherodon steinbachi
Oreochromis macrochir Stomatepia mariae
Oreochromis mossambicus* Tilapia mariae*
Oreochromis niloticus Tristramella simonis

1 0 Etia nguti
0 1 Altolamprologus compressiceps Orthochromis stormsi

Astatoreochromis alluaudi Pelmatolapia cabrae
Boulengerochromis microlepis Perissodus microlepis
Callochromis pleurospilus Peristedion gracile
Chalinochromis brichardi Petrochromis trewavasae
Coptodon bakossiorum Pseudocrenilabrus multicolor
Coptodon bemini Pseudocrenilabrus philander
Coptodon bythobathes Serranochromis robustus
Coptodon cameruensis Steatocranus tinanti
Coptodon deckerti Steatocranus bleheri
Coptodon snyderae Steatocranus casuarius
Ctenochromis horei Steatocranus gibbiceps
Ctenochromis pectoralis Steatocranus tinanti
Cyprichromis leptosoma Steatocranus ubanguiensis
Ectodus descampsii Tilapia brevimanus
Eretmodus cyanostictus Tilapia busumana
Gnathochromis permaxillaris Tilapia buttikoferi
Gobiocichla ethelwynnae Tilapia dageti
Helostoma temminckii Tilapia discolor
Heterotilapia buttikoferi Tilapia guineensis
Hypoatherina temminckii* Tilapia louka
Hypoatherina tsurugae Tilapia zillii*
Iranocichla hormuzensis Trematochromis benthicola
Julidochromis regani Tropheus duboisi
Lamprologus callipterus Tropheus moorii
Lepidiolamprologus elongatus Tylochromis leonensis
Limnochromis abeelei Tylochromis polylepis
Neolamprologus pulcher Variabilichromis moorii
Orthochromis polyacanthus Xenotilapia ornatipinnis

0 2 Alcolapia alcalica Lepidotrigla argus*
Alticorpus geoffreyi Lepidotrigla cavillone
Aristochromis christyi Lepidotrigla papilio*
Astatoreochromis alluaudi Lepidotrigla spinosa*
Aulonocara baenschi Lethrinops lethrinus
Aulonocara stuartgranti Leuresthes tenuis
Bellator xenisma Limbochromis robertsi
Benitochromis batesii Maylandia estherae
Benitochromis nigrodorsalis Maylandia zebra
Betta falx Metriaclima zebra
Betta picta Neochromis rufocaudalis
Buccochromis nototaenia Neolamprologus brichardi
Cheilochromis euchilus Neolamprologus modestus
Chelidonichthys capensis Orthochromis kalungwishiensis
Chelidonichthys kumu* Parananochromis brevirostris
Chelidonichthys lucernus Parananochromis longirostris
Chilotilapia rhoadesii Pelmatochromis nigrofasciatus
Chromidotilapia guntheri Pelvicachromis humilis
Chromidotilapia regani Pelvicachromis roloffi
Copadichromis mloto Pelvicachromis rubrolabiatus
Copadichromis quadrimaculatus Pelvicachromis signatus
Copadichromis trimaculatus Petrotilapia nigra
Cyathochromis obliquidens Placidochromis longimanus
Cynotilapia afra Platybelone argala
Cyphotilapia frontosa Platytaeniodus degeni
Cyphotilapia gibberosa Protomelas annectens
Cyrtocara moorii Pseudotropheus crabro
Dimidiochromis compressiceps Pseudotropheus zebra
Dimidiochromis kiwinge Ptychochromoides itasy
Dimidiochromis strigatus Pundamilia nyererei
Fistularia corneta Rhabdoblennius nitidus
Fistularia petimba* Sciadonus galatheae*
Floridichthys carpio Serranochromis robustus
Fossorochromis rostratus Steatocranus irvinei
Genyochromis mento Stenatherina panatela
Haplochromis burtoni Strongylura fluviatilis
Haplochromis ishmaeli Strongylura marina
Haplochromis piceatus Thoracochromis brauschi
Haplochromis simpsoni Tilapia ruweti
Helostoma temminkii Tilapia sparrmanii
Hemichromis fasciatus Tilapia tholloni
Hemitilapia oxyrhyncha Trematocranus placodon
Labidochromis caeruleus Trigloporus lastoviza
Laetacara thayeri

1 1 Anguilla bicolor bicolor* Nansenia boreacrassicauda
Brachymystax lenok Nansenia candida
Cleithracara maronii Nimbochromis linni
Coelotilapia joka Parahucho perryi
Entomacrodus decussatus* Platycephalus caeruleopunctatus*
Hypoatherina lunata Platycephalus speculator*
Laetacara thayeri Tilapia nyongana
Microstoma microstoma* Tilapia joka
Nansenia ardesiaca*

Species



Supplemental Table 8. Frog species with ≤ 2 mismatch to cane toad (R.marina_16S) assay 
based on non-targeted PrimerBLAST search of entire NCBI "nr" database. 

 

Forward 
Mismatches

Reverse 
Mismatches Species

0 0 Bufo achavali
Bufo americanus
Bufo arenarum
Bufo crucifer
Bufo ictericus
Bufo jimi
Bufo longinasus
Rhinella arenarum
Rhinella henseli
Rhinella limensis
Rhinella marina
Rhinella ornata
Rhinella poeppigii
Rhinella rubescens
Rhinella schneideri

1 0 Ansonia teneritas
Arthroleptis adelphus
Barbarophryne brongersmai
Bufo andrewsi
Bufo gargarizans
Bufo japonicus
Bufo perplexus
Bufo stejnegeri
Bufo taitanus
Bufo tibetanus
Bufo tuberculatus
Capensibufo tradouwi
Gastrophryne olivacea
Gastrophryne olivacea mazatlanensis
Mertensophryne lindneri
Mertensophryne taitana
Poyntonophrynus fenoulheti
Relictivomer pearsei
Rhinella arequipensis
Rhinella spinulosa
Werneria mertensiana
Werneria tandyi
Wolterstorffina chirioi
Wolterstorffina mirei

0 1 Anaxyrus americanus
Anaxyrus baxteri
Anaxyrus californicus
Anaxyrus cognatus
Anaxyrus fowleri
Anaxyrus hemiophrys
Anaxyrus houstonensis
Anaxyrus kelloggi
Anaxyrus microscaphus
Anaxyrus punctatus
Anaxyrus terrestris
Anaxyrus woodhousii
Bufo alvarius
Bufo coniferus
Bufo fastidiosus
Bufo karenlipsae
Bufo longinasus
Bufo sp. DMP-2015
Incilius alvarius
Incilius coniferus
Incilius fastidiosus
Peltophryne lemur
Peltophryne sp. SBH-2017
Rhinella paracnemis



Supplemental Table 9. Aquatic plant species with ≤ 2 mismatch to fanwort 
(C.caroliniana_matK) assay based on non-targeted PrimerBLAST search of entire NCBI "nr" 
database. 

 
 

Forward 
Mismatches

Reverse 
Mismatches Species

0 0 Cabomba caroliniana


